Background: The Diabetes Mellitus type 2 (DM2) can cause sensory motor complications in
Introduction
The prevalence of diabetes mellitus (DM) has been worrying many countries because the [1] [2] [3] rates are alarming. The type 2 diabetes mellitus (DM2) has reached 220 million people 4, 5 worldwide, with 370 million forecasts for 2030. In the United States there are over 20 million diabetics, in England or in Malta, a small island in the Mediterranean, over 10% of seniors over 6, 7 75 years have DM. And in Brazil, the rates are more worrying because 20% of individuals 8 over 65 are already diabetic.
The DM2 is the most prevalent, responsible for 90% of cases and its development arise from a combination of factors, such as inadequate life habits, advanced age of the population and genetic factors, however, it is a major concern in the development of complications, which in 9, 10 their frequency and severity become chronic.
The peripheral neuropathy or diabetic 7, 11, 12 neuropathy is one, it can affect 20% to 75% of diabetics.
It is caused by axonal
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degeneration and demyelination of large somatic fibers, which triggers a progressive loss of 13 skin-plantar sensitivity.
The reduction in skin-plantar sensation undertakes the necessary feedback to the maintenance of balance and motor stability during walking and the development of some 11, 13, 14 activities of daily living.
This reduction can also lead to increased pressure on certain areas of the foot, such as foot deformities, calluses and hallux valgus, cause the formation of an area of higher pressure that can predict the development lesions and lack vascularization. increasing the risk of amputation [9, 15] and causing greater expenses for the health 1, 4, 9, [14] [15] [16] system.
The prevalence of reduced plantar skin sensation increases with age and there is a lack of information and control measures, especially among the low income population [17] [18] [19] and education.
These neurological and vascular changes in extremities of lower limbs, characterize the diabetic foot and can produce anatomical and physiological changes of the feet along with infection, ulceration and / or destruction of deep tissues. The change in muscle strength and sensitivity can cause pressure points to arise, which, together with the presence of areas of dryness in the feet, impairs the skin's elasticity and local circulation, increasing the risk of foot 20 ulcers.
Therefore, the diabetic foot results from a combination of several factors, such as sensorymotor neuropathy, peripheral vascular disease, biomechanical changes, leading to abnormal plantar pressure, and possible infections, damaging the clinical condition of the diabetic foot. 20 The early identification of factors predisposing to the development of foot ulceration 1 and the planning of intervention strategies is a necessity for disease control.
Thus, considering that the identification of the factors that are related to the loss of plantar cutaneous sensitivity in the elderly with DM, could more specifically target prevention of diabetic foot by the health team, the objective of this study was to identify factors associated with loss of skin-plantar sensitivity and diabetic foot risk in elderly patients with peripheral neuropathy.
Methods

Type of study and sample
It is a cross-sectional study. Whereas the profile of older people with DM2 is very similar in the different Basic Health Units e city, and there was a random drawing from the records of 21 elderly patients with DM2 of a Basic Health Unit. At this level of care the elderly when seeking service undergo medical consultation and receive free of charge the necessary medication to control the disease and, where necessary, they are sent to specialized consultation, but these are limited and the waiting time can be long.
Study participants included (N= 187; over 60 years of age) patients with type 2 diabetes and symptoms of diabetic neuropathy, identified from the report of pain, tingling, burning or numbness in the feet or absence of protective sensation (10 grams filament) in at least one of the six evaluated plantar regions.
The exclusion criteria were individuals diagnosed with type 2 diabetes for less than a year, with stroke consequences (stroke), peripheral vascular disease metabolic disorders (hypothyroidism or uremia), nutritional neuropathies (alcoholism), toxic neuropathies and malignancies, and no clinical signs or symptoms of diabetic neuropathy, though not all of these conditions were found among the evaluated elderly patients. Finalizing 151 elderly people for the study (Figure 1 ).
Figure 1. Study design diagram
To calculate the sample size was estimated a prevalence of peripheral neuropathy of 50%,an error of 5% and drawing effect of 1.0 for an infinite sample of individuals over 60 who 12 had type 2 diabetes.
Reviews and interviews were scheduled by phone and individually held at unity health, with a duration of 20 to 30 minutes. To evaluate the general health it was investigated the presence of comorbidities or complications (visual or hearing impairment, arterial hypertension, heart failure, arrhythmia, osteoarthritis, depression, cancer, labyrinthitis), clinical data of DM2 and physical activity level with application of IPAC (International Physical Activity Questionnaire), ranked as very active, active, irregularly active and sedentary according to energy expenditure in a typical week and in work-related activities, transportation, housekeeping, 22, 23 leisure and sitting time.
When the elderly person spends more than 150 minutes in such activities, he is classified as active; when he spends less than 150 minutes is classified as insufficiently active, and when he does not perform any physical activity for at least 10 continuous minutes during the week, 22 he is considered sedentary.
The nutritional status was determined based on the Body Mass Index (BMI = weight / 2 height ), which was measured in anthropometric mechanical scale and classified the elderly 2 2 person as normal (BMI = 18,5 to 24,9 Kg/m ), overweight (BMI = 25,0 to 29,9 Kg/m ) and 2 .23 obesity (BMI ≥ 30,0 Kg/m ) Feet health of elderly was determined from the observation of the presence of calluses and keratoses, followed by the lifting of subjective data regarding the presence of pain, numbness, tingling and feet burning. To evaluate skin-plantar sensitivity, we used Semmes-Weinstein filaments, which once applied to the foot surface exert a force of 0,2; 2,0; 4,0; 10 and 300 24 grams. We evaluated six plantar region of the feet: 1st, 3rd and 5th toe, one medial point and one lateral point in the tarsal region and one point in the calcaneus, starting with the less dense monofilament, and in the absence of response we proceeded with the following and so on, 25, 26 until the individual accused some sensitivity.
It was considered lost plantar sensitivity when the individual did not show sensitivity to 10 grams of fiber in any of the points assessed on any 27 of the feet.
The risk of diabetic foot was determined by a six-point scale: 0 -intact and preserved sensitivity, 1 -loss of plantar protective sensation, 2 -loss of plantar protective sensation and deformity / plantar pressure increase, 3 -loss of plantar protective sensation and previous ulcer history, 4 -loss of plantar protective sensation and previous ulcer history with deformity or increased plantar pressure and 5 -Presence of neuropathic fracture [28] , from related to external factors on interview.
Statistical Analysis
The normality of the data was tested by Shapiro-Wilk test. The descriptive analysis involved the use of the median (Med) and the interquartile range (IQR) and, absolute (n) and relative (%) frequencies. Associations between general characteristics of the sample and socio- Endocrinology, Diabetes and Obesity demographic factors and clinical complaints with loss of sensation and risk ratings were assessed using the chi-square 2x2 test (or Fisher's Exact) and the chi-square of trend (for associations that involved polytomous variables). The level of significance was set at p <0.05. All analyzes were conducted using IBM SPSS Statistics 2.0.
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Results
The average age of the elderly in the study was 70.6 years (median = 70.3; IQR = 7.3), more than half were female and had a partner (62.9%). Most had low education, with a maximum of eight years of education (74.1%) and 13.2% were illiterate. Regarding family income, 71.5% lived with one to three minimum wages (262-788 $). The DM diagnosis ranged from one to 40 years (Med = 10.4; IQR = 8.3), more than half had a family history of DM (57.6%) were sedentary (57.6%) and most were overweight or obese (70.7%) ( Table 1 ). Among the comorbidities presented by the patients, arterial hypertension was the most prevalent (82.8%), followed by osteoarthritis (39.7%). It was also found a presence of visual / hearing loss (26.5%), heart failure / arrhythmia (23.1%), labyrinthitis (14.5%), depression (7.3%) and history of cancer (6, 0%).
Amid the clinical and socio-demographic characteristics the loss of plantar sensitivity was associated with a lower income and a lack of family history of the disease, which was a protective factor for the development of plantar sensitivity loss (OR: 0.4 and p <0.05). The loss of plantar sensitivity was more frequent among elderly with a delayed diagnosis of the disease (Table 1) .
In clinical complaints, only the presence of calluses on feet was significantly associated with The table 3 shows that only family income was significantly associated with the risk of developing diabetic foot. 
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The degree of risk of diabetic foot was significantly associated only with the presence of callus (p <0.006) ( Table 4) . 
Discussion
The loss of coetaneous plantar sensitivity in the elderly with DM2, associated with other 15, 16 sensor motor symptoms, is the major complication of diabetic neuropathy.
In this study, the most frequent sensory symptoms were dormancy and pain, present in more than half of the elderly, followed by loss of protective sensitivity (absence of sensibility to the 10grams filament). Although there was no significant difference, it was observed that loss of protective sensitivity was present among elderly people who had been living with DM for more than 10 years and who were sedentary. Similar results were found in a study of 147 individuals with peripheral neuropathy in China, who identified an association between the severity of diabetic neuropathy and the time of diagnosis. Such association was attributed to the high glucose levels due to DM, which cause morphological changes and the conduction velocity of the 12 peripheral nerves.
The family history of DM2 constituted a protective factor for the loss of plantar skin sensibility. It is probable that the coexistence with a family member with the disease triggers alert the others about the possible complications and, consequently, sensitization regarding the need for specific care for the control of DM2. The knowledge of DM and its complications is extremely important for the individual and family, once sensor motor alterations are installed, a series of sensory symptoms (loss of skin sensibility, tingling, numbness) begins, culminating 10 in the development of the foot and risk of amputation. Health education can break this cycle of impairments, since, once better habits of life and adequate pharmacological monitoring 19 have been adopted, the disease tends to be controlled.
A significant association between low family income and loss of coetaneous plantar sensitivity was observed, which corroborates the results of other studies in Brazil which pointed out a relation between the socioeconomic status and the development of DM and its complications. In the present study, it was observed that the majority of the elderly had low levels of schooling, including a considerable number defined as illiterate common reality in 17, 19 countries with lower level of economic development.
The large number of individuals with less than eight years of schooling justifies the fact that there was no association of schooling Endocrinology, Diabetes and Obesity with the outcome variables. It is noteworthy that some studies have already indicated a high prevalence of DM2 (greater than 40%) among the elderly with less than eight years of 17, 19 study.
Health status may be associated with daily care and access to information, since it is likely that the individual with better financial conditions will be more careful about health, including 16 glycemic control and foot hygiene. essential factors for maintaining health. A multicenter study involving seven countries (Argentina, Brazil, Chile, Cuba, Barbados, Mexico, and Uruguay) found that schooling and income influence the prevention of DM complications. For the elderly in particular, income would be an important component for reducing the differences 29 in self-care attributed to education.
These findings point to the need to invest in universal public assistance and preventive policies directed mainly to diabetic elderly people with low income and little schooling, since these conditions, common in countries such as Brazil, difficult to acquire knowledge and guidelines on care with the disease, as well as the adoption of adequate life habits for the 30 control of the disease.
In 2016, the Ministry of Health of Brazil launched the manual of diabetic foot, establishing the need for periodic evaluation of the feet of the elderly, in the Health Unit or home. This assessment should include investigation of foot temperature, color, sensitivity, skin features, deformities, callosities, pedal pulses, edema and presence of ulcers. From this, the risk of diabetic foot is stratified and establishes the frequency of follow-up of this patient, with 20 guidelines and management of the risk conditions. However, some studies consider cognitive ability as a fundamental factor for health education and behavior, reaffirming the need for investments in health education programs that are more comprehensive and with differentiated population focus, since individuals with higher cognitive ability are more concerned with health and are more involved in physical and 29, 31 preventive activities.
Regarding the clinical characteristics, it was observed that the presence of callus increases by more than three times the chance of loss of the protective sensitivity of the feet and, consequently, the possibility of developing diabetic foot. The relationship between neuropathy and the presence of ulcers in the elderly with DM is known, more frequent in men 32 with longer diagnosis and who have peripheral neuropathy.
Peripheral nerve damage is manifested by the presence of dry skin on the feet, which can result in calluses, fissures, and ulcers. Callus may be due to improper use of shoes or 1 biomechanical alteration in the discharge of the weight in the feet during walking. They occur in people of any age, but due to the lack of sensitivity, are more dangerous in the elderly with DM, since with age occur the loss of the bodies of Meissner and Paccini, responsible for the 13 tactile and pressure sensitivities in the superficial and deep dermis respectively. Vascular changes or structural deformities, associated with poor glycemic control, may also 9, 10 trigger ulcers, and these can lead to amputation.
Ulcers and amputations generate numerous financial expenses with treatments and hospitalizations, and impair the quality of life of the individual, given the physical and even psychological limitations that these conditions can trigger.
Thus, the attention and care of health professionals should be higher when a person is old and low income, together with sensory impairment due to DM, increasing the risk of ulcers and consequent diabetic foot. These modifications bring about important changes to the individual and the society since physical limitations and impairments in quality of life can disable and 7 make the person dependent, interfering in her social and economic activities. It is also incumbent on health professionals to advise older people on simple measures that should be taken to protect their feet, such as cleaning their feet, wearing comfortable shoes, hydrating their feet, taking care of possible injuries and even some metabolic ankle so as to stimulate circulation and better oxygenation of tissues.
Some important variables were not evaluated and investigated among the elderly, constituting a limitation of the study, such as evaluation of self-care with the feet and use of suitable shoes. Also, it was not possible to perform glycated hemoglobin for glycemic control of the study subjects, since this exam has to be requested by the doctor of the Basic Health Unit and made a schedule, which can take a few days.
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Conclusion
The results showed an association between low income, absence of family history of DM, and presence of callus in the feet with loss of coetaneous plantar sensitivity. These results point to the need for greater attention to the elderly with DM, especially those of low income, in regard to foot care and prevention of callus development, since loss of plantar skin sensibility is a risk factor for Development of diabetic foot. To that end, health professionals need to receive specific training that allows them to implement in their daily work, educational activities contextualized with the real health conditions of the elderly with Dm2.
